Locus of inhibitory action of cAMP-dependent protein kinase in the antigen receptor-triggered cytotoxic T lymphocyte activation pathway.
The mechanism of the cAMP involvement in regulation of cellular functions was studied here using a novel functional assay (antigen receptor-triggered exocytosis of granules) of cloned cytotoxic T lymphocytes (CTL). We suggest that cAMP-dependent protein kinase, protein kinase A, counteracts the protein kinase C and Ca2+-mediated stimulatory T-cell antigen receptor (TcR)-triggered biochemical pathway. This suggestion is supported by experimental results which satisfy criteria for protein kinase A involvement in cellular functions. Pretreatment of CTL with cholera toxin induces cAMP accumulation in CTL, partially inhibits TcR-triggered "lethal hit" delivery to the target cell, and almost completely blocks TcR-triggered exocytosis of granules from CTL. Other agents that raise the intracellular level of cAMP, including forskolin and isobutylmethylxanthine (IBMX) also inhibit TcR-triggered CTL activation. Involvement of cAMP-dependent protein kinase in an inhibitory pathway is suggested by the synergistic effects of cyclic nucleotide analogs 8-bromo-cAMP and N6-benzoyl-cAMP in inhibition of TcR-triggered exocytosis. Forskolin and IBMX inhibited TcR-triggered phosphoinositide turnover in CTL, suggesting that cAMP affected very early events in signal transduction that follow TcR cross-linking by a ligand. The ability of IBMX to inhibit CTL activation when the TcR cross-linking step was by-passed by the combination of phorbol myristate acetate and ionophore A23187 suggests that the locus of inhibitory effect of cAMP is at both the early and late stages of the TcR-triggered transmembrane signaling pathway.